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Analytical Methods and Method Detection Limits




TABLE D-2A. Analytical Methodologies,
Quantitation Limits for Plant 78 - Aqueous Samples

Detection Limits,

and Pract
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ical

Detection

Practical
Quantitation

Limit Limits
Parameter Method (mg/L) (mg/L)
COMMON ANTONS
HYDROCARBONS , PETROL. E418.1 5.12 25.6
FURNACE AND COLD VAPOR (C.V.)
MERCURY , TOTAL E245.1 0.12 .6
ICAP METAL SCREEN
ALUMINUM, TOTAL E200.7 0.018 .09
ANTIMONY, TOTAL E200.7 0.019 .095
ARSENIC,TOTAL E200.7 0.028 .14
BARIUM, TOTAL E200.7 0.001 .005
BERYLLIUM, TOTAL E200.7 0.001 .005
CADMIUM, TOTAL E200.7 0.002 .01
CALCIUM,TOTAL E200.7 0.01 .05
CHROMIUM, TOTAL E200.7 0.004 .02
COBALT,TOTAL E200.7 0.007 .035
COPPER,TOTAL E200.7 0.003 .015
IRON,TOTAL E200.7 0.004 .02
LEAD,TOTAL E200.7 0.026 .13
MAGNESTUM, TOTAL E200.7 0.03 .15
MANGANESE, TOTAL E200.7 0.001 .005
MOLYBDENUM, TOTAL E200.7 0.004 .02
NICKEL,TOTAL E200.7 0.008 .04
POTASSIUM,TOTAL E200.7 0.46 2.3
SELENIUM, TOTAL E200.7 0.042 .21
SILVER,TOTAL E200.7 0.003 .015
SODIUM, TOTAL E200.7 0.057 .285
THALLIUM, TOTAL E200.7 0.15 .75
VANADIUM, TOTAL E200.7 0.004 .02
ZINC,TOTAL E200.7 0.002 .01
PURGEABLE HALQCARBONS
1-CHLOROHEXANE SW8010 0.005 0.025
1,1-DICHLOROETHANE SW8010 0.0004 0.002
1,1,1-TRICHL ETHANE SW8010 0.0002 0.001
1,1,1,2-TETRACH ' ETHANE SW8010 0.005 0.025
1,1,2-TRICHL ETHANE SW8010 0.0001 0.0005
1,1,2,2-TETRACHLOROETHANE SW8010 0.0002 0.001
1,2-DICHLOROETHANE SW8010 0.0007 0.0035
1,2-DICHLOROPROPANE SW8010 0.0002 0.001
2~-CHLOROETHYLVINYLETHER SW8010 0.0007 0.0035
BROMOBENZENE SW8010 0.005 0.025
BROMODICHLOROMETHANE SW8010 0.0005 0.0025
BROMOFORM SW8010 0.001 0.005
BROMOMETHANE SW3010 0.006 0.03
CARBON TETRACHLORIDE SW8010 0.0006 0.003
CHLOROBENZENE SW8010 0.0012 0.006
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TABLE D-2A. Analytical Methodologies, Detection Limits, and Practical
Quantitation Limits for Plant 78 - Aqueous Samples

Practical
Detection Quantitation

Limit Limits
Parameter Method (mg/L) (mg/L)
PURGEABLE HALOCARBONS (Continued)
CHLOROETHANE SW8010 0.003 0.015
CHLOROFORM SW8010 0.0002 0.001
CHLOROMETHANE SW8010 0.0004 0.002
CIS-1,3-DICHLOROPROPENE SW8010 0.002 0.01
DIBROMOCHLOROMETHANE SW8010 0.0005 0.0025
DIBROMOMETHANE SW8010 0.005 0.025
DICHLORODIFLUOROMETHANE SW8010 0.009 0.045
METHYLENE CHLORIDE SW8010 0.002 0.01
TETRACHLOROETHENE SW8010 0.0002 0.001
TRANS-1,3-DICHLOROPROPENE SW8010 0.002 0.01
TRANS-1,2-DICHLOROETHENE SW8010 0.0005 0.0025
TRICHL 'FLUOROMETHANE SW8010 0.005 0.025
TRICHLOROETHENE SW8010 0.0006 0.003
VINYL CHLORIDE SW3010 0.0002 0.001
PURGEABLE AROMATICS
BENZENE SW8020 0.0007 0.0035
CHLOROBENZENE SW8020 0.001 0.005
DICHLOROBENZENE SW8020 0.0012 0.006
ETHYLBENZENE Sw8020 0.001 0.005
TOLUENE SW8020 0.001 0.005
XYLENES,TOTAL SW8020 0.002 0.01
SEMIVOLATILE ORGANIC COMPOUND
1-NAPHTHYLAMINE SW8270 0.00481 0.02405
1-CHLORONAPHTHALENE SW8270 0.00551 0.02755
1,2-DIPHEN 'HYDRAZINE SW8270 0.00771 0.03855
1,2-DICHLOROBENZENE SW8270 0.0002 0.001
1,2,4-TRICH BENZENE SW8270 0.00026 0.0013
1,2,4,5-TETRACHLOROBENZENE SW8270 0.00856 0.0428
1,3,DICHLOROBENZENE SW8270 0.00108 0.0054
1,4-DICHLOROBENZENE SW8270 0.00012 0.0006
2-CHLOROPHENOL Sw8270 0.00014 0.0007
2-METHYL PHENOL SW8270 0.00042 0.0021
2-METHLYNAPHTHALENE SW8270 0.00043 0.00215
2-NITROPHENOL SW8270 0.00090 0.0045
2-NITROANILINE SW8270 0.00114 0.0057
2-PICOLINE SW8270 0.0162 0.081
2-CHLORONAPHTHALENE SW8270 0.00023 0.00115
2-NAPHTHYLAMINE SW8270 0.00376 0.0188
2,3,4,6 TETRACL PHENOL SW8270 0.00896 0.0448
2,4-DICHLOROPHENOL SwW8270 0.00018 0.0009
2,4-DINITROTOLUENE SW8270 0.00122 0.0061
2,4-DINITROPHENOL Sw8270 0.00171 0.00855
2,4-DIMETHYLPHENOL SW8270 0.00014 0.0007
2,4,5-TRICHL 'PHENOL SW8270 0.00046 0.0023
2,4,6-TRICHL 'PHENOL SW8270 0.00017 0.00085
2,6~-DINITROTOLUENE SW8270 0.00093 0.00465
2,6-DICHLOROPHENOL SW8270 0.00915 0.04575
3-NITROANILINE SW8270 0.00153 0.00765




000005

TABLE D-2A. Analytical Methodologies, Detection Limits, and Practical
Quantitation Limits for Plant 78 - Aqueous Samples

Practical

Detection Quantitation
Limit Limits
Parameter Method (mg/L) (mg/L)

SEMIVOLATILE ORGANTC COMPOUND (Continued)

3-METHYLCHOLANTHRENE SW8270 0.00550 0.0275
3,3"-DICHL BENZIDINE SW8270 0.00194 0.0097
4-BROMOPHENYLPHENYLETHER SW8270 0.00029 0.00145
4-METHYL PHENOL SW8270 0.00040 0.002
4-NITROANILINE SW8270 0.00192 0.0096
4-CHLOROPHENYLPHENYLETHER SW8270 0.0004 0.002
4-~CHLORO-3-METHYLPHENOL SW8270 0.00048 0.0024
4~-CHLOROANILINE SW8270 0.00034 0.0017
4-AMINOBIPHENOL SW8270 0.0325 0.1625
4-NITROPHENOL SW8270 0.00188 0.0094
4,6-DINITRO-2-METHYLPHENOL SW8270 0.00151 0.00755
7,12-DIMETHYLBENZ(A)ANTHRANCEN SW8270 0.00544 0.0272
A-, A-DIMETHYLPHENETHYLAMINE SW8270 0.00712 0.0356
ACENAPHTHENE SW8270 0.00018 0.0009
ACENAPHTHYLENE SW8270 0.00016 0.0008
ACETOPHENONE SW8270 0.00345 0.01725
ANILINE ‘ SW8270 0.00522 0.0261
ANTHRACENE SW8270 0.00031 0.00155
BENZIDINE SW8270 0.0694 0.347
BENZO(A)ANTHRACENE SW8270 0.00015 0.00075
BENZO(A)PYRENE SW8270 0.00014 0.0007
BENZO(B)FLUORANTHENE SW8270 0.0004 0.002
BENZO(GHI)PERYLENE Sw8270 0.0006 0.003
BENZO(K)FLUORANTHENE SW8270 0.00083 0.00415
BENZOIC ACID SW8270 0.00159 0.00795
BENZYL ALCOHOL SW8270 0.00035 0.00175
BIS(2-ETHYLHEXYL)PHTHALATE Sw8270 0.00157 0.00785
BIS(2-CHL ISOPROPYL)ETHER SW8270 0.00053 0.00265
BIS(2-CHLOROETHYL)ETHER SW8270 0.00014 0.0007
BIS(2-CHLOROETHOXY )METHANE SW8270 0.00024 0.0012
BUTYLBENZYLPHTHALATE SW8270 0.00106 0.0053
CHRYSENE Sw8270 0.00155 0.00775
DI-N-BUTYLPHTHALATE SW8270 0.00086 0.0043
DI-N-OCTYLPHTHALATE SW8270 0.00247 0.01235
DIBEN'(A,H)ANTH CENE SW8270 0.00082 0.0041
DIBENZ(A,J)ACRIDINE SW8270 0.0327 0.1635
DIBENZOFURAN - :SW8270 0.00017 0.00085
DIETHYLPHTHALATE SW8270 0.00085 0.00425
DIMETHYLPTHALATE SW8270 0.00042 0.0021
DIPHENYLAMINE SW8270 0.00415 0.02075
ETHYL METHANESULFONATE Sw8270 0.00778 0.0389
FLUORANTHENE SW8270 0.00069 0.00345
FLUORENE SW8270 0.00044 0.0022
HEXACHLOROBENZENE : SW8270 0.00034 0.0017
HEXACHLOROBUTADIENE SW8270 0.00027 0.00135
HEXACHLOROCYCLOPENTADIENE SW8270 0.00083 0.00415
HEXACHLOROETHANE SW8270 0.00014 0.0007
INDENO(1,2,3-CD)PYRENE SW8270 0.00081 0.00405
ISOPHORONE SW8270 0.00018 0.0009
METHYL METHANESULFONATE SW8270 0.00677 0.03385
N-NITROSODIPHE 'AMINE SW8270 0.00027 0.00135
N-NITROSO-DI-N-BUTYLAMINE SW8270 0.00863 0.04315
N-NITROSODI-N-PROPYLAMINE SW8270 0.00069 0.00345
N-NITROSOPIPERIDINE SW8270 0.0155 0.0775
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TABLE D-2A. Analytical Methodologies, Detection Limits, and Practical

Quantitation Limits for Plant 78 - Aqueous Samples

Practical
Detection Quantitation
) Limit Limits

Parameter Method {(mg/L) (mg/L)
SEMIVOLATILE QRGANIC COMPOIUND (Continued)
N-NITROSODIMET 'AMINE SW8270 0.00715 0.03575
NAPHTHALENE ] SW8270 0.00013 0.00065
NITROBENZENE SW8270 0.00055 0.00275
P-DIMETHYLAMINOAZOBENZENE SW8270 0.00359 0.01795
PENTACHLOROBRENZENE SW8270 0.00538 0.0269
PENTACHLORONITROBENZENE SW8270 0.0198 0.099
PENTACHLOROPHENOL SW8270 0.00091 0.00455
PHENACETIN SW8270 0.0222 0.111
PHENANTHRENE SW8270 0.00023 0.00115
PHENOL SW8270 0.00051 0.00255
PRONAMIDE SW8270 0.0105 0.0525
PYRENE SW8270 0.00083 0.00415
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TABLE D-2B. Analytical Methodologies, Detection Limits, and Practical
Quantitation Limits for Plant 78 - Soil Samples
Practical
Detection Quantitation

Limit Limits
Parameter Method (mg/kg) (mg/kg)
COMMON ANTONS TN SOIL
HYDROCARBONS, PETROL E418.1 1.65 8.25
COLD VAPOR (C.V.)
MERCURY SW7471 0.06 .3
ICAP METAL SCREEN
ALUMINUM, SED SW6010 1.8 9
ANTIMONY, SED SW6010 1.9 9.5
ARSENIC,SED SW6010 2.8 14
BARIUM, SED SW6010 0.1 .5
BERYLLIUM, SED SW6010 0.1 .5
CADMIUM, SED SW6010 0.2 1
CHROMIUM, SED SW6010 0.4 2
COBALT, SED SW6010 0.7 3.5
COPPER, SED SW6010 0.3 1.5
IRON, SED SW6010 0.4 2
LEAD, SED SW6010 2.6 13
MAGNESIUM, SED SW6010 3.0 15
MANGANESE, SED SW6010 0.1 .5
MOLYBDENUM, SED - SW6010 0.4 2
NICKEL,SED SW6010 0.8 4
POTASSIUM, SED SW6010 45.5 227.5
SELENIUM, SED SW6010 4,2 21
SILVER,SED SW6010 0.3 1.5
SODIUM, SED SW6010 5.7 28.5
THALLIUM, SED SW6010 14.8 T4
VANADIUM, SED SW6010 0.4 2
ZINC,SED SW6010 0.2 1
SEMIVOLATILES
1-NAPHTHYLAMINE SW8270 0.32 1.6
1,2-DIPHENYLHYDRAZIN,S SW8270 0.51 2.55
1,2-DICHLOROBENZENE SW8270 0.01 .05
1,2,4-TRICHLRBENZENE SW8270 0.02 .1
1,2,4,5-TETRACHLORORENZENE SW8270 0.57 2.85
1,3-DICHLORORENZENE SW8270 0.05 .25
1,4-DICHLOROBENZENE . SW8270 0.08 L4
2-CHLORONAPHTHALENE SW8270 7.74 38.7
2-PICOLINE SW8270 1.08 5.4
2-METHYLNAPHTHALENE SW8270 0.03 .15
2-CHLOROPHENOL SW8270 4.53 22.65
2-METHYLPHENOL SW8270 0.03 .15
2-NITROPHENOL SW8270 0.06 .3
2-NAPHTHYLAMINE SW8270 0.25 1.25
2-NITROANILINE ' SW8270 0.08 b
2,3,4,6-TETRACHLOROPHENOL SW8270 0.6 3
2,4-DINITROTOLUENE SW8270 0.08 L4




TABLE D-2B. Analytical Methodologies,

Detection Limits,
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and Practical

Quantitation Limits for Plant 78 - Soil Samples

Detection

Practical
Quantitation

Limit Limits
Parameter Method (mg/kg) (mg/kg)
SEMIVOLATILES (Continued)
2,4-DIMETHYPHENOL SW8270 0.01 .05
2,4-DINITROPHENOL SW8270 0.11 .55
2,4-DICHLOROPHENOL SW8270 5.86 29.3
2,4 ,5-TRICH PHENOL SW8270 0.03 .15
2,4,6-TRICHLRPHENOL SW8270 0.01 .05
2,6~-DICHLOROPHENOL SW8270 0.61 3.05
2,6~DINITROTOLUENE SW8270 0.06 .3
3-METHYLCHOLANTHRENE SW8270 0.37 1.85
3-NITROANILINE SW8270 0.10 .5
3,3-DICHLOROBENZIDINE SW8270 0.13 .65
4-BROMOPHENYL PHENYL ETHER SW8270 0.02 .1
4-CHLOROPHENYLPHENYL ETHER SW8270 0.03 .15
4-CHLOROANILINE, SED SW8270 0.02 .1
4 -CHLORO-3-METHYLPHENOL SW8270 0.03 .15
4 -NITROPHENOL SW8270 0.13 .65
4-METHYLPHENOL SW8270 0.03 .15
4-NITROANILINE SW8270 0.13 .65
4-AMINOBIPHENYL SW8270 2.16 10.8
4 ,6-DINITRO-2-METHYLPHENOL SW8270 0.10 .5
7,12-DIMETHYLBENZ (A)ANTHRANCE SW8270 0.36 1.8
A-,A-DIMETHYLPHENETHYLAMINE SW8270 0.47 2.35
ACENAPHTHENE, SOIL SW8270 0.01 .05
ACENAPHTHYLENE, SOIL SW8270 0.01 .05
ACETOPHENONE SW8270 0.23 1.15
ANILINE SW8270 0.42 2.1
ANTHRACENE, SOIL SW8270 0.02 .1
BENZIDINE SW8270 5.52 27.6
BENZO(A)ANTHRACENE SW8270 0.01 .05
BENZO(A)PYRENE SW8270 0.01 .05
BENZO(B)FLUORANTHENE, S SW8270 0.03 .15
BENZO(G,H,I, )PERYLENE SW8270 0.04 .2
BENZO(K)FLUORANTHENE SW8270 0.06 .3
BENZOIC ACID SW8270 0.11 .55
BENZYL ALCOHOL SW8270 0.02 .1
BIS(2-CHLOROETHOXY )METHANE SW8270 7.93 39.65
BIS(2-CHL 'ISOPROPYL) ETHER SW8270 0.04 .2
BIS(2-CHLOROETHYL)ETHER SW8270 0.01 .05
BIS(2~-ETHYLHEXYL)PHTHALATE SW8270 0.10 .5
BUTYL BENZYL PHTHALATE SW8270 0.07 .35
CHRYSENE SW8270 0.10 .5
DI-N-OCTYLPHTHALATE SW8270 0.16 .3
DI-N-BUTYLPHTHALATE SW8270 0.06 .3
DIBENZ(A,J)ACRIDINE SW8270 2.60 13
DIBENZO(A,H)ANTHRACENE SwW8270 0.05 .25
DIBENZOFURAN SW8270 0.01 .05
DIETHYLPHTHALATE SW8270 0.06 .3
DIMETHYLPHTHALATE SW8270 0.03 .15
DIPHENYLAMINE SW8270 0.28 1.4
ETHYL METHANESULFONATE SW8270 0.52 2.6
FLUORANTHENE SW8270 0.05 .25
FLUORENE ) SW8270 0.03 .15
HEXACHLOROBENZENE SW8270 0.03 .15
HEXACHLOROBUTADIENE SW8270 0.02 .1




000009
TABLE D-2B. Analytical Methodologies, Detection Limits, and Practical
Quantitation Limits for Plant 78 - Soil Samples
Practical
Detection Quantitation

Limit Limits
Parameter Method (mg/kg) (mg/kg)
SEMIVOLATILES (Continued)
HEXACHLOROCYCLOPENTADIENE SW8270 0.06 .3
HEXACHLOROETHANE SW8270 0.01 .05
INDENO(1,2,3-CD)PYRENE SW8270 0.05 .25
ISOPHORONE - SW8270 0.01 .05
METHYL METHANESULFONATE SW8270 0.45 2.25
N-NITROSODI-N-PROPYLAMINE SW8270 0.05 .25
N-NITROSODIPHE 'AMINE SW8270 0.02 .1
N-NITROSODIMETHYLAMINE SW8270 0.48 2.4
N-NITROSOPIPERIDINE SW8270 1.04 5.2
N-NITRSO-DI-N-BUTYLAMINE SW8270 0.58 2.9
NAPHTHALENE SW8270 0.01 05
NITROBENZENE SW8270 0.04 .2
P-DIMETHYLAMINOBENZENE SW8270 0.24 1.2
PENTACHLOROBENZENE Sw8270 0.36 1.8
PENTACHLORONITROBENZENE SW8270 1.32 6.6
PENTACHLOROPHENOL SW8270 0.06 .3
PHENACETIN SW8270 1.48 7.4
PHENANTHRENE SW8270 0.02 .1
PHENOL SW8270 0.03 .15
PRONAMIDE SW8270 0.7 3.5
PYRENE SW8270 0.06 .3
PURGEABLE HALQCARBONS
1,1,1,2-TETRACHLOROETHANE SW8010 1.0489 5.2445
1,1,1-TRICHLOROETHANE SW8010 0.042 0.21
1,1,2,2-TETRACHLOROETHANE SW8010 0.042 0.21
1,1,2- TRICHLOROETHANE SW8010 0.021 0.105
1,1 DICHLOROETHANE SW8010 0.0839 0.4195
1,1-DICHLOROETHENE SW8010 0.1468 0.734
1,2,-DICHLOROPROPANE SW8010 0.042 0.21
1,2-DICHLOROETHANE SW8010 0.042 0.21
1-CHLOROHEXANE SW8010 1.0489 5.2445
2-CHLOROETHYLVINYL ETHER SW8010 0.1468 0.734
BROMOBENZENE - SW8010 1.0489 5.2445
BROMODICHLOROMETHANE SW8010 0.1049 0.5245
BROMOFORM SW8010 0.2098 1.049
CARBON TETRACHLORIDE SW8010 0.1259 0.6295
CHLOROBENZENE SwW8010 0.2517 1.2585
CHLOROETHANE SW8010 0.6293 3.1465
CHLOROFORM SW8010 0.042 0.21
CIS-1,3-DICHLOROPROPENE SW8010 0.4195 2.0975
DIBROMOCHLOROMETHANE Sw8010 0.1049 0.5245
DIBROMOETHANE SW3010 1.0489 5.2445
DICHLOROBENZENE, TOT. SW8010 0.944 .72
DICHLOROBENZENE,TOT. SW8010 0.4195 2.0975
DICHLORODIFLUOROMETHANE SW8010 1.838 9.44
METHYL BROMIDE SWa8010 1.2586 6.293
METHYLCHLORIDE SW8010 0.0005 0.0025
METHYLENE CHLORIDE SW8010 0.4195 2.0975
TETRACHLOROETHYLENE SW8010 0.042 0.21
TRANS-1,2-DICHLOROETHENE SW8010 0.1049 0.5245
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TABLE D-2B. Analytical Methodologies, Detection Limits, and Practical
Quantitation Limits for Plant 78 - Soil Samples
, Practical
Detection Quantitation
Limit Limits

Parameter Method (mg/kg) (mg/kg)
PURGEABLE HALOCARBONS (Continued)
TRICHLOROETHYLENE ) SW8010 0.1259 0.6295
TRICHLOROFLUOROMETHANE SW8010 1.0489 5.2445
TRICHLOROPROPANE SW8010 1.0489 5.2445
T-1,3-DICHLOROPROPENE SW8010 0.4195 2.0975
VINYL CHLORIDE SW8010 0.0881 0.4405
PURGEABLE AROMATICS
BENZENE SW8020 0.1468 0.734
BROMOBENZENE SW8020 1.0489 5.2445
CHLOROBENZENE SW8020 0.2098 1.049
ETHYLBENZENE SW8020 0.2098 1.049
TOLUENE SW8020 0.2098 1.049
XYLENES,TOTAL SWw8020 0.4195 2.0975
EPTOX
2,4,5-TP/SILVEX SW1310 0.021 0.105
2,4-D SW1310 0.0819 0.4095
BHC,G(LINDANE) SW1310 %0.0105 %0.0525
CHLORDANE SW1310 %0.021 %0.105
ENDRIN SW1310 «0.021 %0.105
HEPTACHLOR SW1310 %«0.021 %0.105
MERCURY, TOTAL SW1310 #%0.0005 %%0.0025
METHOXYCHLOR SW1310 %0.21 «1.05
TOXAPHENE SW1310 +«2.1005 %#10.5025

#These units are in terms of ug/l.
x%These units are in term of mg/1.
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FOOTNOTES FOR THE EVALUATION OF THE PLANT 78 QUALITY CONTROL
SUMMARIES:

11. RPD is outside the acceptable range. The method blank, standard matrix spikes, and
the sample matrix spikes are all within acceptable criteria, indicating the sample may be
nonhomogeneous.

12. An error was made in spiking into the standard matrix spike for this analysis. It is
felt that the standard soil was double-spiked, which gave higher than normal recoveries.
However, all samples in this lot were less than the detection limit for the target analytes.
Therefore, sample analysis data for this batch can be reported.

General Discussion: There were no significant analytical problems encountered (other
than items 3,7, and 10 above) that required corrective action. The methods were "in
control” and QC data outside acceptance limits were typically documented as matrix
effects as discussed above.
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FOOTNOTES FOR THE EVALUATION OF THE PLANT 78 QUALITY CONTROL
SUMMARIES:

1. Value reported for the method blank is considered acceptable because value is less
than the maximum acceptable criteria.

2. Spike recovery is outside the criteria range. The value for the standard matrix spike
recovery was rounded to three significant figures. Thus the value was rounded out of
acceptable criteria range.

3. Surrogate spike recovery is outside of acceptable range. Surrogate recoveries for the
method blank, standard matrix spike, and/or sample matrix spike are within control
limits, indicating there is a potential for matrix interferences.

4. Value reported for the method blank is abopve the quantitation limit and the analyte
is present in some of the samples in this data batch. The samples are considered
individually before being blank corrected. In this case, the samples have not been blank
corrected. The analyte is not reported as a hit unless it is confirmed on the second
column.

5. Spike recovery is outside the criteria range. Majority of controlling analytes are in
control, method is considered in control and data is acceptable.

6. Additional QC data in this batch indicates that the method is in control and data is
acceptable. Method blank, calibration QC checks, replicates, majority of standard matrix
spikes, and/or sample matrix spikes are acceptable.

7. Sample matrix spike recovery is outside criteria. High analyte values present in the
unspiked sample are swamping out the amount added in the matrix spike. Method
blanks, calibration QC checks and laboratory control samples are within acceptance
criteria.

8. RPD is outside criteria. Both values are slightly greater than the method detection
limit, but less than the limit of quantitation. Therefore, the difference in the RPD is
insignificant.

9. Surrogate spike recovery or standard matrix spike is outside acceptable range for this
surrogate. The surrogate recovery for the majority of samples and analytes are within
criteria for this data batch, indicating the method is in control and the data is acceptable.

10. Spike recovery is outside criteria range. Surrogate recoveries, sample matrix spike
recoveries, and method blank are within control limits, indicating that there is a potential
for matrix interference.




0Cc0084

(z/(1# doy duon + z# day 2u0)d)/( (# day ouo) - z# day 2uo)) sgv¥) x 00|
(2/C 1dS AD3YY + udS AD3YL)/( 1dS AD3I¥Y% - udS ADIYY) SgY¥) x 001
(2/(1-UHdS ADI¥L + UWAS ADFE%)/(1-UWdS ADIYY - UWLS ADIYY) SEY) x 001

| abey

9|dwes Nn Jo yq 8y3 o U0 13BJ43U32U0)
"pJoday Jajaweded ay3 ul 39s fiuaa02ay JUIIIRY 404 B1J9F14)
s34nb1y juedrsrubis ajejudosdde uy pafierdsip (13941 /ONNO4) x 001

ONOD 31dW¥S Q3NIdSNN - ONOD 31dWYS 3INIdS

"ONi

a|qe| ey 3oN
pazfijeuy 30N
31w U0132333(Q 9AJNY UDIIRIQL |R)
30U3J3 51 Q 93eaijday jo anjer wnuwxey
(sajdwes a3ea1)day) aouadayyiq juadlad ajesl|day
(say1ds [0J3U0D) 32uUaI94)1Q JusdJdad 93ed | day
(sax1ds X1J3el) 3JU3J3J1Q JUadJad 3A1]R|3Y
jUB|g POY3Id 40 UOIFRJIFUIIUOY
uoi3eujuaduo) a|dueg payidsup
2149314) fiusnooay
:fiaA029y Juadday
9)dwes ajedi|day 40 uo13RITUIILOY
ajdwes INI4SNN 40 UOIIRIFUIUOD
uoljeljusduoy 3| dweg
uoigjiul 4aq CER RN

SWJ3] Jeuwn)on
ugmawm J0 Joj suorjiutyaq jo ajqe]
‘6urusauibul pue adusids jejUAWUOIIAUT 68/£0/11

¥/N

N

1707

3410 1434 % XM

" dy

"0d Y

07 dy

NG

ENEN

1142 AD3Y

AD3Y%

Z # GNNOJ

| # GNNO4

aNno 4
waq |




0C0085

1w fsanooay + Aaarooay abeusay 31w Au4003y wnwixey 234 XYW

31w Ausnoday - fisarooay sbedsay 21wy AJ3A009y wnwiuly 234°NIW

*PJ023J 3AIND Y] Ul JIW(| UOIDIF3P SAIND ON 0N

‘puUNOY 3AJNd ON IN

@31S3N034 LON=UN "Q3IZATYNY LON=YN "¥N JO YN Jay3ia s snjels 3|dueg INIT NNYE

sodund uorge(najed Joj § 03 P33JBALOD SI B3RP YT .NYHL SSI7. e se pajuodad si Jojawesed ayy 3 0 = Q3VId4SNN

(Q3LS3ND3Y LON) ¥N s! snjejs sajaweded yq Jo Np 1N

"3S1X? 30U S30p JO ||NRU S| ejep |dS 1 x0dd

| ‘0 40 [|nu s} 33Bde] 1]

| *3SIX3 30U s90p Jo ||nu s| ajdwes N Jo 3|dues mey 2N

: 1%4°93ep sishjeue oy 1 %0
: uotjiuliag 3(13tL waly

swia} |e12ads
J4odsy 00 40} SUOIZIUISAQ 0 Bqe]
Z abey "ON| ‘Burussuibul pue 9oustog |ejusWUOIIAUT 68/€0/11




Glossary of Terms and Symbols




0C0086

Z =

001 = AJaA0334 ¥ pajdodad G zol = Ruaaodas ¥ paje(na|ed “ly = punoy pue “py = 396ue3 §| :9)duexy

"sisfijeue jeyy 03 o13109ds saunbiy quesssiubys jo Jaqunu ay3 Buisn pswioyiad zue suoije|najes
"sasodund uoiqe|na|es Joy pasn S| qrwl| uoijoagap 3U3 "3IWI| U0[3333P Y3 UBY] S| 3JE Jey3l senjes Jo4
"anjeA gdy 9y3 Buizeinajes usym “eyids 1su1y ayg 03 paJedwod aue (e "say:ds ajdijinu Joy

payids 2|dues Auojesoge| ay3 Jo 9|dues ay3 Buifijiquapt “ayids a3eBouung
pasids a|dwes ayy Bujfyiquapr ‘exids x1ugew 3| dweg

*ay1ds x|J3ew adues

uotysabip 3sod Jo jediafijeue ue s; siyy “Ajuo s|sfjeue sjejaw Joj

#03S+dN0YY Q131 J=4nS
#03S%dN0YY 0131 3xUNdS

#03S%dN0Y9 Q731 IxXdS

slejaw 4oy ajdwes %23y 0 o ayids xiu3ew pJepuejs Ux INONxSD
3|duwes s2ays 90 j0 ayids X ijew pJepuess Ux INON*UJS
pajest|das a(dues ay3 Buifisiquap) “sisfijeue ajest|day # DIS%dN0OYI 07131 dxdy
“jelJajew 3ouaJtayay Pl 4384y
"493BQ BY3 Ul paUIRIU0D 34 SUOIJORJIX3 4o fiep Buo uey3 adow 41 uoljededsud jo agep ayy Jo
Y23eq ay3j Ul syue|q poylaw jo JaqUNU 8y3 Juasatdad ued u yue|q poyjay Use INON*GW
9jqesi|dde joN ¥/N
a|qeieay o N
Jajaue ey IWYN
Ja31 Jad sweubouaiy 179N
J8311 Jad swesBy iy VoM
uotjesjuaouod Buissaudxa 40 poyzay SLINN
sisfijeue o 33eq 3Lva
uot3eub)sap a|dwes s,353 I1dWYS
spoyzew sjuebuoul |edrsse(s “3osfoud 92404 41y | 40 |y
fydeBojewoayo uo| 3
403239337 ||eH e y31M poyjaw fydelbogewolyd seg VH
40323390 3.4n3de) u043093 ue y3im poyjau AydeaBojemolys seg 23
+0ads ssey/fydesBojewoayy seg Buisn “geq 3| |1Asauieg SW9
ewsefd uobuy pajdnoy Aiaatgonpuj Bursn “q9afoud 2204 1y a1y
uo3dJosqy 21wogy 3deusny a31ydedy Yy 49
uoijdJosqy d1woly Jodep pjog ¥9A0
"4ojeq e3ep 3ey3 U PaJed0| JOU SI ejep |4s syl 1 +0dY
"423eq e3ep 3Ryl Ul Pajed0| Jou s) ejep ajdwes payidsun ayj 2N
‘paje|noes aq jouues 3|dwes paxidsun
3y3 Ul U013eJ3UaIL0d 3Y3 os “9jdwes jeyy Joy pajsanbau Jou si Jajawesed ayy ™
"yo3eq e3ep Y3 Ul O Jo {|nu S| anjea 3able| Ixl
*fijuo asn
383 leuJajut Joy aJe $3P0d 3SBYL  “9POY POYISH Y3im wasAs (|eA3lI3ay,/9624035) 1340LS H13W*H0LS
"e3ep 90 pue a|dues suiejuod jeyy 3|14 HOLYg
X1Jjew ajdues Jo pepuels ayj 03 pappe a3fijeue 214(2ads o Junowy 139891
B1J3314) 30USIS441( JUIIIAY 3A13R|3Y 1189 ady
uoI3eINI (B3 JO SN|eA 33N|osqy say
"pJ023d Jajaweded ay3 Ul 38S (dY JO) e1UITII) 32UaJa431Q 93ed1|day jo anjea wnuwixey 4310 d3Y4 % XU
2 = 40 Cu3uayn “((1dd ADIHY% + Udd ADIY%)/(1dS ADIHY - UdS ADIYY) sav) X 0ol (sax1ds ajedi|day) 93Ua1a441Q JUIVIag dAije|sy ‘g'd’y
¢ = J0 (U 3Jaym “((1dS ADIHY + UdS ADFH%)/(1dS ADIYYL - uds AJ3¥%) S8vy) X 00f (soy1ds 1043U0)) 92UsJIB341Q JUBDIAG dAljeiay ‘g°dH
40 Cu agaym 2/(1-UlNdS ADIY% + UNAS AD3d%)/(1-UNdS ADIHY - UWdS AJ3¥%) sav) x ool (say1dg x1J43el) 30UaJIa441q Juadday 3Alje|ay ‘a'd'y
uelg poyjaw jo uoljeJdjusduoy) X19xW
uo13eJ3uaIL0Y 3dwes payidsun Q3INISNN ﬁ
P03 Jsajsweded ayjg ui 33s A9A029Y JUBDID JOj @143711) 114D A3y |
(mo1aq 330U 83S) (13I98VL/ANNO4) X 00! Auanoday quadiag Ad3Y
3|dwes azed) |day 4o uoijeJjuadu0) 24 GNNO4
aydues gINIdSNN O Uo!3eI3uadu0] I# ONNOJ
"ONOD 31dHYS GINISNN - ONOD J1dW¥S 3N1dS 10132J3u90u0) 3| dues N0 4
uol3iulyaq 9131l w3y

oa mo m
3003y .ou0c _Loummwuc_onguw_m: _‘_wu@:r 21qel




0Co087y
DEFINITIONS

Trip Blank: A sample bottle is filled with ASTM Type II Reagent Water in the
laboratory, transported to the site, handled like a sample, and returned to the laboratory
for analysis (trip blanks are not to be opened in the field). The trip blank for soils is
Type II Reagent Water just as in the case of water samples.

Ambient Conditions Blank:  Type II Reagent Water is poured into a samples container
at the site, the is handled like a sample and transported to laboratory for analysis.

Equipment Blank:  Type II Reagent Water is poured into the sampling device, or
pumped through it (in the case of sampling pumps), transferred to the sample bottle,
and then transported to the laboratory for analysis.

Duplicate: ~ Two samples collected independently at a sampling location during a single
act of sampling. Field duplicates shall be disguised so that laboratory personnel
performing the analyses are not able to determine which samples are duplicates.

Method Blank:  Method blanks consist of analyte-free water or soil, processed in the
exact manner as the samples within a batch, using identical reagents and solvents.

Sample Matrix Spike: ~ For every 20 samples, a sample is selected that represents the
matrix and is spiked in duplicate with analytes specified for each method.

Surrogate Spikes:  Surrogate spikes are compounds that are added to every sample

analyzed, including the standards, blanks, matrix spikes and QC check samples, to assess
the recovery of the method.

Standard Matrix Spikes/QC Check Sample: A QC check sample consists of either an
EPA reference, NBS-traceable reference, or an in-laboratory prepared spike into a

-standard matrix (typically deionized water) using stocks made independently of the

calibration standards (i. e. same as a standard matrix spike). The QC check sample or
standard matrix spike can serve one or two purposes depending on the method:

1) Verify the standard calibration using and independent standard. This
occurs when the method involves direct analysis of the sample.

2) Differentiate between sample matrix interference and analytical procedural
error. Sample matrix spikes that fall outside of precision and/or accuracy
acceptance criteria indicate either a matrix interference or a problem with
the standard analytical procedure. An acceptable QC check sample
provides strong evidence that a matrix interference is present.




